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Introduction
Benzocycloheptanone and its fused ring systems play a unique role in drug discovery programs. They display a wide spectrum of biological activities such as cytotoxic, anticancer agents, [1] [2] [3] [4] as high CB 1 receptors, 5 and have very potent antagonistic activity. 5 Substituted hydrazones are known as one of the most important classes of organic compounds, having analgesic, anticancer, antitumor, anti-inflammatory, antibacterial, and antifungal activities. [6] [7] [8] [9] [10] [11] In addition, many of the poly-heterocyclic ring systems have several biological activities. 12, 13 In continuation of our efforts on the synthesis of new poly-heterocyclic compounds, 14, 15 and based on the above observations, we report in this context a simple method for preparation of hydrazones of a tetraheterocyclic ring system. Cyclization of these hydrazones also afforded novel penta-heterocyclic compounds. The precursor hydrazine compound reacted with β-diketones to give tetraheterocyclic compounds with a pyrazole moiety. The valuable pyrazole moiety was reported to have wide-spread biological activities. [2,3-d] pyrimidin-1-one 5 with various aldehydes 6a-f in acetic acid containing a few drops of conc. hydrochloric acid gave the corresponding hydrazone derivatives 7a-f (Scheme 2). The mass spectra of these products 7a-f showed the molecular ion peaks at the expected m/z values. Their IR spectra showed the disappearance of the NH 2 group, and revealed in each case a carbonyl band in the region 1716-1679 cm -1 and two bands at 3425-3239 and 3173-3100 cm -1 assignable to 2NH groups. Also, their 1 H NMR spectra showed the presence of the azomethine and 2NH protons at δ = 7.40-8.82 and 9.90-11.8 ppm, respectively. Oxidative cyclization of the hydrazone derivatives 7a-f with bromine in acetic acid at room temperature yields in each case a single group of isolable products 11 (Scheme 2), while the other isomeric structure 10 was discarded on the basis of the 13 C NMR spectra of the isolated products. The 13 C NMR of compound 11a, taken as an example of the series prepared, revealed the signal for the carbonyl carbon resonance at δ = 163 ppm. This chemical shift value suggested that the N(4) near C=O is an sp 3 hybridized nitrogen atom (pyrrole type, as in compound 11 and 12) and differs from the sp 2 hybridized nitrogen which appears at 170-175 ppm (compound 13) (Chart 1). [14] [15] [16] [17] [18] [19] [20] Based on the above finding we conclude that the isolated products have structures 11 and not the isomeric structure 10. 
Results and Discussion

Cl
Chart 1
Our study was extended to the reaction of 5 with a variety of keto-compounds in order to synthesize new compounds have a pyrazole moiety and might be expected to be biologically active. We also examined the reaction of 5 with indol-2,3-dione (isatin) as an example of a α-diketone, which afforded the novel hepta-heterocyclic ring system 18. The structure of the isolated product was confirmed on the basis of MS, IR, 1 H NMR, and elemental analysis. For example, the IR spectrum of compound 18 revealed absorption bands at 3269, 1685 cm -1 corresponding to NH and C=O groups, respectively, and showed the absence of the NH 2 and NH of compound 5.
Conclusions
The synthesis of novel hydrazones of tetra-heterocyclic ring system and oxidative cyclization of these hydrazones to afford penta-heterocyclic compounds were achieved. Reaction of the precursor hydrazine derivative with β-diketones afforded pyrazolyl derivatives with the expected biological activities. Moreover, the reaction of hydrazine derivatives with α-diketone yielded a novel hepta-heterocyclic ring system. 
Experimental Section
General. Melting points were determined on a Gallenkamp apparatus and are uncorrected. IR spectra were recorded on a Pye-Unicam SP300 instrument in potassium bromide discs. 1 H-and 13 C-NMR spectra were recorded on a Varian Mercury VXR-300 spectrometer ( 
Preparation of hydrazones 7a-f
A mixture of the hydrazine 5 (0.73 g, 2.5 mmol) and the appropriate aldehyde 6 (2.5 mmol) in acetic acid (20 mL) and a few drops of conc. hydrochloric acid (≈1 mL) was heated under reflux for 3 h. The mixture was then cooled and diluted with water. The so-formed solid product was then collected by filtration, dried and recrystallized from the proper solvent to afford the corresponding hydrazones 7a-f. 5,6,7,11-Tetrahydro-15H-benzo[6'',7'']cyclohepta[1'',2'':4',5']pyrido[2',3'-d][1,2,4]-triazolo[4,3-a]pyrimidin-15-ones 11a-f Bromine (0.052 g, 1 mmol) in acetic acid (5 mL) was added dropwise to a stirred solution of the appropriate hydrazone 7a-f (1 mmol) in acetic acid (10 mL). The reaction mixture was then poured onto ice-cold water, and the solid precipitate was filtered off, washed with sodium bicarbonate solution, then with water, dried, and crystallized from the appropriate solvent to give the respective compounds 11a-f. 3-(3-Methyl-5-oxopyrazol-1-yl)-2,3,4,,7,8,9-hexahydro-1H- 
